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(54) VACUUM TREATMENT METHOD AND VACUUM TREATMENT DEVICE 

(57)Abstract: 

PURPOSE: To form a high quality film by increasing the 
throughput of a substrate by reducing a vacuum 
evacuation time, by improving working ratio and reducing 
frequency of maintenance by improving reliability, by 
reducing raising of dusts and removing influence of 
impurity gas. 

CONSTITUTION: A gas introduction port is provided to a 
carrier chamber 1 to enable introduction and control of 
^ inert gas, etc., and the carrier chamber 1 is provided with 



a cryopump of h igh evacuation velocity to water or a 
cold trap with a freezer whose temperature is 
changeable and, a turbo-molecular pump 18. A vacuum 
treatment method and a vacuum treatment device 
wherein a high quality film can be formed can be 
acquired by introducing inert ga s, etc., and by controlling 
its introduction amount. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the vacuum art which performs the membrane formation 

and etching processing by the spatter, CVD, etc. to a substrate, and a vacuum processor. 

[0002] 

[Description of the Prior Art] In order to perform quality membrane formation production and etching 
processing, it is necessary to decrease contamination of vacuum atmosphere and to raise purity. You 
also have to secure the throughput of a substrate, while high-grade[ a high vacuum and ]-izing, in order 
to secure productivity simultaneously. It considers as the means which makes these possible, and the 
multi chamber system of a vacuum processor is proposed. For example, the multi chamber system is 
introduced in 106-139 pages of monthly publication "a semiconductor- world magazine" (Semiconductor 
World) and the September, 1990 issue. The base pressure of a vacuum processing room was lowered by 
these multi chamber system that could be made to carry out vacuum isolation of an induction room and 
a taking-out room, a conveyance room, and two or more vacuum processing rooms, it becomes possible 
to reduce the rate of impurity gas, and this can perform highly efficient vacuum processing now. 
However, in these systems, in order to take a substrate between a vacuum processing room and a 
conveyance room, in case both [ these ] loculus are made to open for free passage, in order to prevent 
contamination by inflow in the vacuum processing room of the remains impurity gas of a conveyance 
room, the pressure of a conveyance room needed to be lowered to the high vacuum which is the base 
pressure of a vacuum processing room, or the ultra-high vacuum, and there was a problem that the 
evacuation of a conveyance room took great time for this reason. Moreover, although the conveyance 
room was equipped with the substrate conveyance mechanism (it is hereafter called a carrier robot) in 
which a substrate is transported between each loculus, the problem was produced in many cases in 
respect of reliability or raising dust to work this carrier robot in a high vacuum or an ultra-high vacuum. 
It is because the amount of raising dust also increases the more while there are many wear and the seizes 
of a mechanical sliding object and they become easy to break down, the more it becomes a high vacuum. 

[0003] 

[Problem(s) to be Solved by the Invention] Evacuation time is decreased among the faults which a multi 
chamber system has, and JP,3-19252,A "a multi-stage vacuum isolation formula processor, a multi-stage 
vacuum formula semiconductor wafer processor, the equipment for a work-piece transfer, and a method" 
is in some which were invented for the purpose of increasing the throughput of a substrate. This 
invention aims at shortening of evacuation time by arranging each vacuum chamber of a multi chamber 
system appropriately according to a required base pressure, and establishing degree of vacuum 
inclination (pressure gradient) as the whole equipment, although it is thought that this invention has an 
appropriate effect in respect of shortening of evacuation time - enough ~ **** - as opposed to 
reliability and raising dust aforementioned at the point that it must not be able to say and a carrier robot 
must be worked in a high vacuum - it does not become the solution in question 
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[0004] The purpose of this invention is to offer shortening the evacuation time of the whole equipment 
of a multi chamber system, and increasing the throughput of a substrate, reducing the frequency of a 
maintenance, while raising the reliability of the carrier robot installed in the conveyance room and 
gathering the availability of a system, the vacuum art that reduces the raising dust from a carrier robot 
farther, and raises the step rest of substrate processing, and a vacuum processor. 
[0005] 

[Means for Solving the Problem] In the method of carrying out vacuum processing using the induction 
room for introducing or taking out the conveyance room for conveying two or more independent 
vacuum processing rooms and the independent substrate, and a substrate, and a taking-out room, the 
above-mentioned purpose is attained by introducing inert gas or nitrogen gas from the gas inlet of a 
conveyance room, after carrying out evacuation of the conveyance room. 

[0006] Moreover, the above-mentioned purpose sets the conveyance room for conveying two or more 
independent vacuum processing rooms and the independent substrate, and a substrate to the method of 
carrying out vacuum processing using the induction room for introducing or taking out, and a taking-out 
room. When moving a substrate to a conveyance room from an induction room, after it carries out 
evacuation of the induction room after putting a substrate into an induction room, or it introduces inert 
gas and nitrogen gas into a conveyance room and the pressure of an induction room becomes lower than 
the pressure of a conveyance room, it is attained by moving a substrate to a conveyance room from an 
induction room. 

[0007] Furthermore, the above-mentioned purpose is attained in a vacuum processor equipped with the 
induction room for introducing or taking out the conveyance room for conveying two or more 
independent vacuum processing rooms and the independent substrate, and a substrate, and a taking-out 
room by preparing the gas inlet which introduces inert gas or nitrogen gas in a conveyance room. 
[0008] 

[Function] Although it is required to exhaust a vacuum processing room to a high vacuum or an ultra- 
high vacuum, and to remove impurity gas in order to perform quality membrane formation and quality 
etching, most of the impurity gas which should be removed at this time is water. By the activation 
energy of desorption from a matter front face being conspicuous in the gas constituents in air, since it is 
large, water is easily unremovable from a front face, and the great portion of residual gas in the 
atmosphere which became a high vacuum from the atmosphere for the first time about exhaust air 
becomes water. 

[0009] The water as a residual-gas component sticks to front faces, such as a silicon substrate, causes the 
oxidation etc., and causes [ of membrane formation or etching processing ] quality degradation. On the 
other hand, since inert gas or nitrogen gas, such as an argon, have the small activation energy of 
desorption from a front face, evacuation is very possible for them in a short time. Moreover, though 
surface reaction generally was not carried out to a substrate and it remains in atmosphere, there is no 
bird clapper in the hindrance of vacuum processing. 

[0010] If the inert gas or the nitrogen gas which does not contain impurity gas, such as water, is always 
introduced into the conveyance room and the pressure is moreover made equivalent to the pressure at the 
time of processing of a vacuum processing room, or the pressure of an induction room or a taking-out 
room, even if it will open a bulb on the basis of the above background immediately and will make it 
open between loculus for free passage when required, it has no bad influence on a treatment process. 
That is, since between a conveyance room and each vacuum chamber can be connected at any time, the 
latency time of the evacuation for level doubling of a degree of vacuum (pressure) becomes 
unnecessary, and the purpose of shortening of system-wide purge timing can be attained. 
[001 1] Moreover, since the pressure of a conveyance room is maintained at the always same pressure as 
the time of substrate processings, such as a spatter and etching, (generally medium-vacuum level), a 
carrier robot can attain the purpose of reducing raising dust while it will work not in a high vacuum or 
an ultra-high vacuum but in a medium vacuum or a pressure higher than it and raises the reliability and 
maintenance nature of the sliding section. 

[0012] Although the above is the operation supposing the time of the usual system operation, while 
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realizing the base pressure at the time of starting of a conveyance room for a short time, the purpose of 
usually exhausting the inert gas at the time effectively can be attained by the pumping system which 
combined the combination of a cryopump and a turbo molecular pump or the cold trap, and the turbo 
molecular pump. 
[0013] 

[Example] Hereafter, this invention is explained in detail with reference to a drawing about the example. 

[0014] Drawing 1 is the plan of the vacuum processing room 100 which consists of a multi chamber of 
this invention. The vacuum processing rooms 2, 3, 4, 5, and 6 are connected with the surroundings of the 
conveyance room 1 by gate valves 9, 10, 1 1, 12, and 13, and, as for this equipment, the induction room 7 
and the taking-out room 8 are further connected by gate valves 15 and 16. Moreover, the induction room 
7 and the taking-out room 8 are divided by gate valves 16 and 17 with the atmosphere. The substrate 52 
which should be processed is sent into a required vacuum processing room or a required induction room 
7, and the taking-out room 8 by the carrier robot 51 installed in the conveyance room 1, or is taken out. 
Each vacuum chamber has the independent vacuum pump and the independent gas feed system. 
Speaking of the conveyance room 1, it is equipped with a vacuum pump 18 through a bulb 19, and gas is 
introduced from a gas feed system 20 through the variable leak bulb 21. The vacuum pump which 
minded the bulb like other vacuum chambers, and the gas feed system through the variable leak bulb are 
attached. Moreover, although monitor devices, such as a vacuum gage, are also attached in each 
vacuum, it omits drawing. 

[0015] Next, the operating method of this equipment is explained. Evacuation of them is carried out 
until the conveyance room 1 and each vacuum processing room of 2, 3, 4, 5, and 6 become a low base 
pressure enough beforehand with the vacuum pumps 18, 22, 26, 31, 35, and 39 with which each loculus 
were equipped. Although a low is good if base pressure level is low in order to remove the impurity gas 
which remains, since performing not much prolonged evacuation causes the fall of the number of sheets 
of a substrate which can process equipment, i.e., the fall of the productivity of equipment, to per unit 
time, a base pressure is defined in a suitable place. When a vacuum processing room is a spatter room, 
10-8 torrs - 10-9 torrs may be required as a base pressure, and prolonged evacuation is needed. The 
base pressure of the level same as a conveyance room, of course is required. Thus, the substrate which 
should be processed in the place which the pressure of each loculus fell enough arid was ready is first 
sent into an induction room 7 from an external cassette elevator. After closing a gate valve 16 and 
exhausting an induction room 7 to a predetermined pressure by the vacuum pump 43, a gate valve 14 is 
opened and a substrate is transported by the carrier robot 51 into the conveyance room 1. If a substrate is 
transported to the conveyance interior of a room, a gate valve 14 will be closed, next a gate valve 1 1 will 
be opened, and a substrate will be sent in by the carrier robot 51 into the vacuum processing room 4. 
Then, a gate valve 1 1 is closed and it is separated in [ the conveyance room 1 and the vacuum 
processing room 4 ] vacuum. A substrate receives processings, such as membrane formation by the 
spatter, in the vacuum processing room 4. After processing finishes, a gate valve 1 1 is opened again, and 
a substrate is taken out by the carrier robot 51 and transported to the next processing room 3. Timing of 
the procedure of a transfer, opening and closing of a gate valve, and vacuum processing etc. is 
fundamentally performed from the same content as having carried out at the vacuum processing room 4. 
Thus, frequenting a conveyance room, a substrate passes along the vacuum processing room of multi 
one after another, and predetermined vacuum processing is performed to it. Finally it is transported to 
the taking-out room 8, and is taken out out of vacuum devices in a procedure contrary to the case of 
introduction. Moreover, after one substrate is introduced, a substrate is introduced and transported to 
series one after another, and consecutive processing is performed. 

[0016] The feature of a multi chamber vacuum processor is that it can perform consecutive processing of 
a substrate one after another, without exposing the conveyance room and the vacuum processing room to 
the atmosphere. If even the early base pressure is made sufficiently low, even if mixing of impurity gas 
becomes minute, it makes it membrane formation like a spatter or CVD for this reason and it makes it 
dry etching, processing of very high quality will be attained. 
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[0017] The operation procedure of the conventional multi chamber vacuum processor is explained, and 
the example of this invention is described as compared with this. Drawing 2 is the general time-pressure 
vs stroke curve of a multi chamber. As loculus which show a pressure, one vacuum processing room, 
conveyance room, and an induction room are taken up. First, exhaust air is performed from atmospheric 
pressure 201, and a vacuum processing room and a conveyance room are lowered to the base of 10-8 
torrs as a base pressure. Time for this is very long as stated above, and it requires number 10 hours from 
several hours. An induction room begins evacuation from the time of 202, after introducing a substrate. 
When the time of 203 which became the base of 10-5 torrs comes, the gate valve between a conveyance 
room and an induction room is opened, and a substrate is transported. In the meantime, the pressure of a 
conveyance room and an induction room becomes almost the same. After the transfer of a substrate 
finishes, a gate valve is closed at the time of 204. The pressure of a conveyance room falls to the base of 
10-8 torrs again. The gate valve between a conveyance room and a vacuum processing room is shortly 
opened at time 205. Since a pressure is the base of 10-8 torrs, change of a pressure does not not much 
have both loculus. After the transfer of a substrate finishes, a gate valve is closed at the time of 206. Gas 
required for a vacuum processing room for processing at time 207 is introduced immediately after it. By 
making a processing room into a spatter room, the argon gas of a high grade is introduced until the 
processing room pressure force becomes 3x10-3 torrs, and passing gas in this example, is continued 
with a fixed pressure. The power supply of the processing interior of a room is switched on, plasma is 
generated, and vacuum processing of a substrate is performed. After processing finishing and shutting 
off the power supply for processing, introduction of gas is also stopped at the time of 208. The pressure 
of a processing room declines quickly and falls even near the base of 10-8 torrs. In time 209, the gate 
valve of a vacuum processing room and a conveyance room is opened. After transporting a substrate to a 
conveyance room from a processing room, a gate valve is closed in time 210. The substrate returned to 
the conveyance room is moved to the next vacuum processing room by the carrier robot. This time is 
between 2 1 0 and 211. After that, it is the same repeat as a front, and the gate valve between an induction 
room and a conveyance room is opened at time 212, and the following substrate is transported to a 
conveyance room. The same operation as fronts, such as opening and closing of a gate valve and a 
transfer in the vacuum processing room of a substrate, is performed. It reappears with the type almost 
same as the pressure fluctuation of each loculus. What should be careful of is that the base pressure of a 
conveyance room and a vacuum processing room is the base of 10-8 torrs, while having repeated the 
transfer of a substrate in the complicated procedure. The amount of impurity gas is minutely pressed 
down by this and very highly efficient vacuum processing is attained by it. 
[0018] Although the composition of the hardware of this example is as drawing 1 , the operation 
procedure is explained using drawing 1 and drawing 3 . Exhaust air is performed for the vacuum 
processing room 1 and the conveyance rooms 2, 3, 4, 5, and 6 from atmospheric pressure 201, and a 
base pressure is lowered to the base of 10-8 torrs. A flow rate is adjusted and the variable leak bulb 21 
of drawing 1 being opened, and the argon gas of a high grade being introduced into the conveyance 
room 1 from a gas feed system 20, and passing gas in the time 202 when the pressure fully fell, is 
continued so that the pressure of a conveyance room may become the same 3x10-3 torrs as the 
throughput at the time of a spatter, the pressure of the conveyance room 1 is henceforth shown in 
drawing 3 — as — some change ~ being certain — an imitation — it is maintained by 3x10-3 torrs 
However, always, the vacuum pump 18 of a conveyance room continues operating, the displacement 
and the inflow of the argon gas of the high grade introduced balance, and 3x10-3 torrs is made to 
realize. An induction room 7 begins evacuation with a vacuum pump 43 from the time of 203, after 
introducing a substrate. After a pressure becomes lower than 3x10-3 torrs, at the time of 204, a gate 
valve 14 is opened and a conveyance room and an induction room are connected. At this time, from a 
conveyance room, as for the argon gas of the high grade introduced into the conveyance room, for a low 
reason, a pressure drops off toward an induction room, and the induction room does not almost have the 
flow of the gas from an induction room to a conveyance room. Although the pressure of a conveyance 
room falls slightly, it may be left as it is, and you may adjust the variable leak bulb 21 so that a pressure 
may become fixed by 3x10-3 torrs. A substrate is transported to the conveyance room 1 from an 
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induction room 7, and a gate valve 14 is closed at time 205. On the other hand, after a base pressure 
becomes the base of 10 to 8 torrs, the spatter room 4 which is a vacuum processing room also opens the 
variable leak bulb 34 in time 202, introduces the argon gas of the high grade for spatter processing from 
a gas feed system 33, and it adjusts a flow rate so that the pressure of the vacuum processing room 4 
may be maintained by 3x10-3 torrs. Then, it maintains so that the pressure of a processing room may 
also become 3x10-3 torrs fundamentally like drawing 3 . A gate valve 1 1 is opened in time 206. Since 
the pressure is maintained by 3x10-3 torrs, in both loculus, there is no change of a pressure also of the 
conveyance room 1 and four vacuum processing room. A substrate is transported to the vacuum 
processing room 4 from the conveyance room 1 by the carrier robot 5 1 , and a gate valve 1 1 is closed at 
time 207. The power supply of the vacuum processing room 4 is switched on, plasma is generated, 
spatter work is done, and membrane formation is formed in a substrate. Processing finishes and the 
power supply for processing is shut off. Carrying out the constant-rate style of the argon gas of a high 
grade is continued in the meantime so that a pressure may become 3x10-3 torrs. A gate valve 1 1 is 
opened at time 208, and a substrate is transported to the conveyance room 1 from the vacuum processing 
room 4. A gate valve 17 is closed at the time 209 after a transfer. Furthermore, a substrate is transported 
to the next processing room between time 209 and 210. Even if the next processing room 3 opens and 
closes a gate valve in order to continue pouring the argon of a high grade similarly after base pressure 
achievement so that a pressure may become 3x10 to 3 torrs, change of a pressure does not occur. At time 
21 1, the gate valve 14 of an induction room is opened like a front, and the following substrate is 
transported to a conveyance room. After this, the substrate which should repeat and process the same 
operation is transported one after another, and vacuum processing is performed by the multi chamber. 
The following substrate is introduced from an induction room between time 21 1 and 212 at a 
conveyance room, a substrate is moved from a conveyance room to the vacuum processing room 4 
between 212 and 213, and vacuum processing of the substrate is carried out between time 214 and 215. 
In the meantime, the substrate processed before is transported to the next processing room 3, and 
receives the next vacuum processing. 

[0019] During vacuum processing of this example, it is a pressure in the state of having continued 
introducing the argon gas of a high grade although the pressure of a conveyance room and a vacuum 
processing room was held at about 3x10-3 torrs, and the amount of impurity gas, such as moisture 
which exists in each loculus, is maintained at below equivalent with the thing of the conventional art 
shown in previous drawing 2 . That is, the amount of the impurity gas in a system is pressed down 
minutely, and highly efficient vacuum processing equivalent to advancing processing is attained, 
repeating an ultra-high vacuum as shown in drawing 2 , and realizing, always maintaining the pressure 
of about 3x10-3 torrs, if the time of lowering an early base pressure even to an ultra-high vacuum was 
removed. 

[0020] The merit with a bird clapper has much quality and highly efficient vacuum processing 
equivalent to the ultra-high- vacuum base possible, holding a conveyance room and a vacuum processing 
room to a high vacuum inside. First, since time to result to the time 202-203 in drawing 2 , time to result 
to 204-205, time to result to 206-207, and time to result to 208-209 can be shortened, shortening of the 
total processing time is attained and can aim at improvement in a throughput. Moreover, since it ends 
because on-off of the introductory gas which was required whenever it exchanged a substrate between a 
conveyance room and a processing room becomes unnecessary and always continues passing fixed gas, 
a processing sequence is simplified. Furthermore, in order that the atmosphere which works may end not 
in the bottom of an ultra-high vacuum like before but in inside and high-vacuum atmosphere, while a 
life is extended sharply, it is easy to make it improve also in respect of reliability about the carrier robot 
of a conveyance room. For example, in this example, since the pressure of use atmosphere is far higher 
than an ultra-high vacuum, it can also be possible to use the lubricating oil of the suitable vapor pressure 
for the lubricous section, and it can raise the reliability of the sliding section. 
[0021] There is also the method of controlling introductory capacity so that the pressure of the 
conveyance room 1 becomes always higher than the vacuum processing rooms 2, 3, 4, 5, and 6 as other 
examples. When are done in this way and the gate valve between a conveyance room and a vacuum 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/3/03 



Page 6 of 7 



processing room opens though a certain impurity gas was generated during plasma treatment at the 
specific vacuum processing room, since the pressure of a conveyance room is higher, gas flows to the 
direction of a conveyance room to a vacuum processing room, and neither a conveyance room nor other 
vacuum chambers are polluted with impurity gas. On the base of 10-3 torrs like this example, since the 
mean free path of gas has the influence of the collision between gas molecules by several cm, this 
method of making the pressure of a conveyance room a little high, and preventing the contamination 
between loculus is effective. 

[0022] Furthermore, there are some which form the mere shield which is not isolated in vacuum as other 
examples instead of the gate valve 1 1 between the conveyance room of drawing 2 and a vacuum 
processing room. As shown in drawing 3 , in this example, the pressure of a conveyance room and a 
vacuum processing room is continued for all time, and is almost equal. Therefore, when the gas used for 
vacuum processing is a high grade argon, it is also possible to remove a gate valve completely isolable 
in vacuum. At this time, it is desirable to make the pressure of a conveyance room always a little higher 
than the pressure of a vacuum chamber like a previous example. This is because there is an effect which 
prevents diffusion of the impurity gas which may occur during processing at a vacuum processing room. 

[0023] Drawing 4 is a part of sectional side elevation centering on the conveyance room 1 of drawing 1 , 
and shows the example of wearing of an evacuation pump. In this example, cryopump 18A is equipped 
through bulb 19A with the exhaust air system with which the wide area type turbo molecular pump 18, 
and rough ****** 60 and a roughing vacuum pump 61 were connected through the bulb 19. 
[0024] In the initial exhaust air which results to the time 201-202 of drawing 3 , after opening a bulb 19 
at the very beginning and operating the broader-based turbo molecular pump 18 and a roughing vacuum 
pump 61, bulb 19A is also opened, cryopump 18A is operated, and it exhausts to ultra-high-vacuum 
level in shortest possible time. Since cryopump 18A has the large exhaust speed to water, it is effective 
in especially time shortening of initial exhaust air. When the time 203 of drawing 3 comes, bulb 19A is 
closed and cryopump 18A separates. Henceforth, although it maintains so that the variable leak bulb 21 
may be opened, it may continue passing the argon gas of a high grade from the gas supply system 21 
and the pressure of the conveyance room 1 may always become the base of 10 to 3 torrs as drawing 3 
showed, the exhaust air after this time is performed only by the wide area type turbine vacuum pump 18 
and roughing vacuum pump 61 through the bulb 19. If it is made the composition of such an exhaust air 
system, the amount will be few only by the gas by which the gas which saves up and flows into the 
cryopump which is a pump of a formula was sticking to the container wall of a conveyance room, and 
most reproduction of a cryopump will become needlessness. Usually, the connection exhaust air of the 
high grade argon gas which carries out trend-of-the-world close is always carried out out of a system by 
the wide area type turbo molecular pump 18 and the roughing vacuum pump 61. since the flow rate of 
the flowing high grade argon gas is made to about 1 law, there is no load effect also for a pump and 
stable operation is attained Although the large exhaust speed to water is needed in order to attain an 
early ultra-high vacuum in short time, since cryopump 1 8A takes charge of this duty, a wide area type 
turbine vacuum pump also has the advantage of it being small and ending. 
[0025] Drawing 5 is other examples of the exhaust air system of the conveyance room 1. In this 
example, the cold trap 64 to which a refrigerant is supplied by the refrigerator 65 is installed between the 
bulb 19 and the broader-based turbo molecular pump 18. The moisture which poses a problem by initial 
exhaust air by setting the temperature of a cold trap as about 70-140K range carries out condensation 
exhaust air by the cold trap, and the high grade argon gas supplied after the time 202 of drawing 3 is 
exhausted by the wide area type turbine vacuum pump 18 and the roughing vacuum pump 61, without 
making a cold trap condense. Also not using a cryopump, the initial exhaust air in short time and 
continuation exhaust air of a high grade argon are attained like the example of such composition, then a 
view 4. Drawing 4 and what is suitable as an evacuation system of the example of this invention which 
showed the example of drawing 5 by drawing 1 and drawing 3 can be offered. 
[0026] Drawing 6 is other examples of this invention. It is the plan of the vacuum processing room 20 
which consists of a multi chamber. With this equipment, it has the three conveyance rooms 108,1 10,1 12, 
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and the two buffer rooms 109,1 1 1. After exhausting the whole except the introductory room and 
discharge room of 1 13,1 14 even to an ultra-high vacuum, the inert gas of a high grade is introduced into 
each conveyance room and a vacuum processing room, and it maintains so that it may always become 
the pressure of the base of 10 to 3 torrs, and vacuum processing of a substrate is performed [ in / this 
equipment / as well as a front example ]. Although the effect is the same as the contents explained by 
drawing 1 and drawing 3 , when the number of a vacuum processing room or conveyance rooms 
increases more in this way, also in the point of the simplification of a processing sequence, it is [ which 
is called shortening of the processing time ] large ineffective. 
[0027] 

[Effect of the Invention] The effect of the invention is as follows. 

[0028] By preparing a gas inlet in a conveyance room, always introducing inert gas or nitrogen gas of a 
high grade, such as an argon, etc. into a conveyance room, and making the pressure equivalent to the 
pressure at the time of processing of a vacuum processing room, or the pressure of an introductory room 
or a taking-out room Since a conveyance room and each loculus can be connected when required, the 
latency time of the evacuation for level ****** of a pressure becomes unnecessary, and system- wide 
purge timing can be shortened. Moreover, since a substrate is conveyed in the inert gas of a high grade 
with few impurities, or nitrogen-gas-atmosphere mind, a quality film is producible. Furthermore, since a 
carrier robot can be used in an inside high vacuum, when the reliability and maintenance nature of the 
sliding section can be improved, the raising dust from a carrier robot can be reduced. 
[0029] Since the pressure of a conveyance room can be attained in a short time by using the pumping 
system which combined the cold trap and the turbo molecular pump with the conveyance room, 
combining a cryopump and a turbo molecular pump, the throughput of a substrate can be improved. 
[0030] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of one example of this invention. 

[Drawing 2] It is the operation procedure view of the conventional technology. 

[Drawing 3] It is the operation procedure view of the example of this invention. 

[Drawing 4] It is the side elevation of one example of this invention. 

[Drawing 5] It is the side elevation of other examples of this invention. 

[Drawing 6] It is the plan of other examples of this invention. 

[Description of Notations] 

1 ~ Conveyance room 7 — Induction room 8 — Taking-out room 1 8 — Turbo molecular pump 20 « Gas 
feed system 21 ~ Variable leak bulb 51 ~ Carrier robot 52 — Substrate 61 ~ Roughing vacuum pump 64 
— Cold trap 65 — Refrigerator 100 — Vacuum processing room 



[Translation done.] 
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